AMERICAN CYANAMID COMPANY
WARNER'S PLANT
LINDEN, NEW JERSEY

PRELIMINARY REPORT OF
TEST BORINGS AND DIKE
EVALUATION AT
THE WARNER'S PLANT IMPOUNDS

JANUARY 1982

M. DISKO ASSOCIATES
CONSULTING ENGINEERS
2005 U. S. HIGHWAY NO. 22
P. 0. BOX 1627
UNION, NEW JERSEY 07083
201-687-7400



TABLE 1

TABLE 2

TABLE 3

TABLE OF CONTENTS

INTRODUCTION

TEST BORINGS
PERMEABILITY TESTS
WELL DATA

EVALUATION AND ANALYSIS

CONCLUSIONS AND RECOMMENDATIONS

APPENDIX 1

LIST OF TABLES

TEST BORING DATA

COEFFICIENTS OF PERMEABILITY OF SAMPLES FROM
TEST BORINGS AT AMERICAN CYANAMID WARNER'S
PLANT IMPOUNDS

WELL DATA

Page

11

18

23

Page

12



1. INTRODUCTION

In June 1981, a preliminary report on the permeability of the
alum sludge at the American Cyanamid Warner's Plant impounds was

prepared by M. Disko Associates. The surface sludge field density

ranged from 36 to 82 lbs/ft.3

1 x_10'4 to 8 x 10°° cm/sec. Although the results indicated that

and the permeability ranged from

the sludge is relatively impermeable, the New Jersey Department
of Environmental Protection regulations consider 10_7 cm/sec as

the requirement for an impermeable liner.

In Septembef 1981, a preliminary report of soil borings and measure—
ment of permeabilities of sludge and underlying soils was prepared -
by M. Disko Associates. Permeability tests were performed on samples
of sludge taken at depths of 1 to 2 feet above the sludge/soil inter-
face, and on samples of the underlying silt layer. The coefficients
of permeability of the slpdge samples at the bottom of the impounds

> to 6 x 10—6 cm/sec, and the permeability co-

6

range from 8 x 10
efficients for the subsurface silt samples range from 6 x 10

to 2 X 10_7 cm/sec.

Generally, the coefficients of permeability of the sludge at the ?‘L,Lm”v

bottom of the impounds were lower than the coefficients of per- |

meability of the sludge at the upper sludge layers. However, .. t.ooopacfions
wod graat V2 ‘

the values obtained were still higher than the 10_7 cm/sec that the ®«~f
\& - )

State regulations stipulate for an impermeable liner. Although @ ko

the values for the silt layer are very close to the State require-

S Al
ments for an impervious liner, they do not fully satisfy the PP,
X el PAVIAN ’
requlirements. pader J 0%
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In order to make further evaluations, it was proposed that core

borings be taken through the dike areas to determine the type of. -

soil materiai under the dikes, énd to evaluate if the dikes were
constructed on permeable or impermeable materials. The borings
through the dike would be carried down through the silt layers
to the Brunswick Formation to determine the depth to the aquifer.
Determinations would be made of the permeability of the éoil at
selected depths in order to evéluate the level of vertical per-

colation.

As an additional part of this study, wells regigtered with the
Stafe of New Jersey within 2 miles of the impounds and Cyanamid's
closed landfill would be located and tabulated with available
information. A map of the Brunswick Formation aquifer would also

be provided.

Core borings were taken and samples collected during the period
October 21 to November 5, 1981. Eleven (1l1l) borings were taken

to a total of 284 feet.



2. TEST BORINGS

.Eleven'test borings were taken during the éeriod October Zi to
November 5, 1981 by P. J. Healey Company of Fanwood, New Jersey.
The borehole locations are shown in Sheet 1 of 4 of the attached
plans. The depths of the borings varied depending on the thickness
of the fill material, the thickness of the sludge and unaerlying

layers, and the depth to the Brunswick Shale.

Three of the test borings went into the Brunswick Shale. These

- were B-1, B-3, and B-4, with the shale encountered atAdepths‘of ?%5
38 féet, 38.5 feet and 29 feet_respectively. Sludge was found in -

8 of the 11 boreholes, indicating that the red clay, sand and gravel

fill was placed on sludge in most cases.

A summary of the borings together with the depths of the dike fill

material is given in Table 1.

In three of the boreholes, dike material was found to be directly

on the meadow mat which is a surface layer of dead and decomposing
~reeds and grasses together with silt or clay. 1In a tidal marsh area,
the meadow mat overlies a layer of gray organic silt. Generally,

the organic mat extends from the surface to a depth varying from

two feet to more than twelve feet. Highly organic sand, silt,

clayey silt extend down to the underlying formation for variable

depths.



TABLE 1

TEST BORING. DATA

-~ .TOTAL ' RED CLAY,

;
: BOREHOLE BOREHOLE SAND & GRAVEL
DESIGNATION DEPTH, FT. FILL DEPTH, FT. REMARKS
e - Iem———
B-1 B 38 13 Fill overlies 5 ft of sludge
B-2 33 ' 33 No sludge or ﬁeadow mat
' encountered
B-3 39 , 19 Fill overlies 4 ft. of sludge
L B-4 29 | 5 Fill overlies 5 ft. of sludge
| B-5 29 10 6 ft. sludge overlies f£ill.
: Sludge also under the fill.
; B-6 19 1.5 Sludge above and below £ill
| B-6A 21 9 5 ft. of sludge above &
7 £ft. of sludge below fill
B-7 18 16 2 ft. of sludge at depth
of 3 ft.
B-8 24 v 22 . Fill lies on meadow mat
B-9 10 0 9.5 ft. of sludge lies on
meadow mat
B-10 24 24 Fill lies on meadow mat
284 L.F.



From the three boreholes that extend to the shale, a picture emerges
- that ig_ponsistent with the soil typesvof<a tidél marsh. The méadow.
mat is typically 4 to 6 feet thick and overlies a silt layer that

is 7 to 9 feet thick. Underlying the silt layef are varying
amounts of sand, clay and gravel that terminate at the Brunswick

Shale.

In 7 of the boreholes dike fill material‘were found directly on

top of slddée.‘aThe sludge layer varied from a thickness of 2 feet

in B-7 to over‘7.feet in B-6A. No fill material was found in B-9

.and the . fill materlal was sandwiched by sludges in B-5 and B-6. ? VULﬁy’.
Discovery . of sludge under the dike in B-5 may suggest that the

~.

: R e S
sludge covers a larger area than previously thought. : W Y

PR e

o
[

The test boring logs are shown in Sheet 2 of 4 of the attached

plans.

The driller's logs adare attached as Appendix 1.



3.  PERMEABILITY TESTS

INTRODUCTION |

Permeability tests were conducted on samples taken from the .
core boreholes. Samples were collected from 10 of the 11
boreholes. No samples were collected from B-9, since no dike

fill material was found. Only sludge was encountered in B-9.

For each of the 10 boreholes that yielded samples, pérmeability
tests were performed on samples from varying depths. The

depths tested for the different boreholes are shown in Table 2.
, : . 2 .

‘Vallzﬁ 7¥@;f//a§taaﬁuné :

DESCRIPTION OF PERMEABILITY TEST
The coefficient of permeability Was calculated using the falling
head test method oh a boring sample. The boring sample is
placed into a permeameter cylinder and subjected to a head of
water. The head at the beginning of the test is recorded and
then at a later time during the test the level of water in the
pipette is measured again. The coefficient of permeability is

calculated for each time test and then these values are combined

“to yield an average coefficient of permeability for the sample.

The formula used to calculate the falling head permeability

was :
K= 2.3 aL 1log, ,Ho
AT lOH
where:
K = coefficient of permeability, cm/sec
A = cross sectlional area of permeameter, cm2

-6-



L = length of specimen, cm
a = Cross sectional area of standpipe (pipette), cm2 
T = time of test,,éec. |
Ho = head at start of test, cm
H = head at end of test, cm
It should be noted that the variables, A, L, and a are constant

for each sample.

PERMEABILITY VALUES

The average coefficient of permeability for each sample tested
is given in Table 2. Also given in Table 2 is the logged
material type encountered ‘at the depth-at which the sample was:

taken.

The coefficients of permeability of the dike material tested

2 to 5 x 10—6 cm/sec. Although all the

ranged from 3 x 10
dike material was classified by the driller as clay, sand

and gravel fill, the material varied from borehole to borehole.
In order to put the coefficients of permeability into proper

perspective, comparison can be made with the values listed

below for various soil types.

Approximate Permeability Coefficient

Soil Type _cm/sec e
Gravel lO2 to 3 x 10_l

Sand 3 x 1071 to 1077

Very fine sands and silts, ~3 -7

mixtures of sand with silt, 10 to 10

mixtures of silt with clay

Clay 10_7 or less



TABLE 2

COEFFICIENTS OF PERMEABILITY OF SAMPLES FROM TEST
BORINGS AT AMERICAN CYANAMID WARNER'S - PLANT IMPOUNDS

BOREHOLE SAMPLE COEFFICIENT OF PERMEABILITY

DESIGNATION DEPTH CM/SEC MATERIAL TYPE
B-1 13'-15" 3.53 x 107> - Sludge
| 15'-18" 7.40 x 107° sludge
18'-20" 1.46 x 107° Organic Silt
_20'-23' 8.40 x 10°° Organic Silt
29'-31" ~ '7.68 x 1074 ~sand & Gravel |
: ' w/clay
37'-38" 3.44 x 1073 ' Shale Fragments
B-2 8'-10" . 2.82 x 1072 ;gn;vq §;‘C1ay, Sand & Gravel
' 15'-18" 2.16 x 102 Clay, Sand & Gravel
B-3 g8'-10" 2.88 x lO'_2 ' Clay & Gravel
13'-15" 6.65 x 10 ° Clay & Gravel
18'-20'  7.53 x 100 T Sludge
20'-23" 1.17 x 107° Sludge
23'-25" 5.67 x 10> Peat
28'-31" 6.06 x 10 2 Sand & Gravel
w/clay
B-4 3'-5" 7.46 x 10—5 Clay, Sand & Gravel
91-10" 7.41 x 107° Sludge
11'-13" 1.30 x 107° Peat
13'-16" 3.63 x 107° Peat & Fine to
Medium Sand
16'-20" 3.79 x 1074 Fine to Med. Sand
20'-23" 1.99 x 10°° Fine Sand & Silt
25'-29° 4.31 x 10~6 Clay, Sand & CGravel
B-5 10'-13" 8.94 x 10 ° Clay, Sand & Gravel
16'-19" 1.29 x 10°° Sludge
21'-24" 2.80 x 10°° Sludge



TABLE 2, Cont'd.

COEFFICIENTS OF PERMEABILITY OF SAMPLES FROM TEST
BORINGS AT AMERICAN CYANAMID WARNER'S PLANT IMPOUNDS

BOREHOLE SAMPLE  COEFFICIENT OF PERMEABILITY
DESIGNATION  DEPTH CM/SEC MATERIAL TYPE
B-6 10'-13" 6.19 x 107 ° Sludge
B-6A 518" 2.53 x 10 ° Clay, Sand & Gravel
13'-16" 3.68 x 1078  Sludge
18'-21" 6.65 x 10 ° Sludge
B-7 . 5r-gt 2.03 x 10°° Clay, Sand & Gravel
© 13'-15° 7.63 x 1073 Clay, Sand & Gravel
15'-18" 8.23 x 107 * Peat
B-8 5'-8" 3.81 x l_()_'3 Clay, Sand & Gravel
10'-13" 4.48 x 10_5 Clay, Sand & Gravel
15'-18" 1.06 x 10°° Clay, Sand & Gravel
21'-24" 4.51 x 10°° Peat
B-10 10'-13" 1.83 x 10"4 Clay, Sand & Gravel
15'-18" 4.61 x 10°° Clay, Sand & Gravel
21'-24" 7.88 x 107 ° Clay, Sand & Gravel



On the basis of the permeability results, the dike material
varied from fill‘containing mostly sand to a mixture of sand;
silt and clay. It 1is also probable that the dike was not
properly compacted when it was placed. It is obvious that the
values obtainedbfor the dikes cannot satisfy the State require—A

ments of 10_7 cm/sec for an impermeable liner or cut-off wall.

The coefficients of permeébility of the sludge samples tested
ranged,from 6 x lO-‘-5 to 3 x 10_6'cm/sec, which is consistent

with the Values obtained from the two previous studies. 1In

the previous studies the permeability ranged from 1 x 10_4

to 2 x 10—7 cm.

The dikes were placed directly on the meadow mat and organic
silt that was found in the tidal marsh. The values of per-
meability of the underlying material ranged from 6 x 10—3
to 1 x 10—6 cm/sec. In some cases, the dikes were placed
on the sludge. Generally, the values obtained for the co-
efficients of permeability do not satisfy the valuc of 10—7

cm/sec that the State regulations stipulate for an impermeable

liner. ) s&ﬂhﬂﬁ L

Qi t , L i &’5
Gl ) ‘\&‘\ ’

™y
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4. WELL DATA

Thére afe.18 wells registered with(tﬁe State of New Jersey that

are located within a two mile radius of the edge of the impounds.

Of these, 12 taé the Brunswick Shale aquifer and 6 are drilled into
the Raritan Formation. Twenty-eight (28) wells that are registered
with the State of New Jersey are located within 2 miles éf Cyanamid's
closed landfill in Linden. Eight (8) of these wells afe within 2
miles of both sites. A list of the 38 wells that are within 2

miles of the impouhds and/or.the closed landfill is given in Table 3.
Also shown in Table 3 aré other available data for the wells includingv
name éf owner, location, Year drilled, casing diameter, yield (if
any) ., depth, screening depth, static level, pumping level, draw-

down, depth to bedrock and the New Jersey Atlas Reference Number.

The locations of the wells are shown in Sheet 3 of 4 of the

attached plans.

Of the 38 wells, only 14 have been drilled since 1960, and the 5
| s W T Pmk M.o ;

more recent ones were drilled as,mgnitoying“wel¥sﬁv Fourteen of the
wells were drilled in the l94l—l9GQ period and 6 were drilled

prior to 1920. All excepting 6 of the wells were drilled into the
Brunswick Formation. Twenty-seven of the wells are located in

Linden, and 11 in Carteret. All 6 wells that tap the Raritan For-

mation are located in Carteret.

._ll_



Althoughlrecent figﬁres fof water withdrawal from the Brunswick

. Formation are not readil§ aVailable;"it-was reﬁorted thét in

1966 some 6 to 7 million gallané per day of water was withdrawn
by industry and public water supply companies from the Brunswick
Shale in the Rahway area. The Brunswick Shale yields water from
fracture openings and from pore spaces in the interbedded sand-
stone. Recharge to the'Brunswick Formation occurs through the
hydraulically continubusyoverly1ng glacial drift. Both water
table and artesian'conaitiqns:eXist in the Brunswick Shale.
Artesian conditions occur genérally at depths greater than 100
'féet. In 1966, the average,yield_of 150 industrial, public~supply
énd domestic-wellé in the Rahwayvafea was 75 galléns pef minute,
with an average specific'capacify of 2.2 gpm per foot, and average

well depth of 218 feet.

Groundwater from the Brunswick Shale 1is locally high in sulfate,
dissolved solids, and hardness. This is due to solution of gypsum
and calcite in the formation. Concentrations of these constituents
increase with depth. Brackish water is contained in the Brunswick
Shale along the tidal reach of the_Rahway River and northward

along the Arthur Kill.

A bedrock geologic map showing contours on the top of the Brunswick

Shale is enclosed for reference.

-12-



TABLE 3

WELIL DATA
~
O ~
“Z |
b B 8a »
~ B ooy BJ% <<
. [ & ]
= n Q e % (o] IS
R ol o o . 223 "5 <2
5 Z A~ ™D~ K2 H H w0 o~ O .
S - A T B Erﬂ HMm oo 2 e BH e
e 2% 25 BB G5 8% £5 28 28 BR LB
NO. OWNER LOCATION me gg 08 Be U8 59 B2 Ak AR zZR REMARKS
LINDEN |
1. Vincent Pezzuto 108 W. Elm St. 1981 6 12 225 50 30 125/5 95 35  26-31-
‘ 328
2. Solvents Recovery 120 Sylvan St; 1981 2 - 23 3 9 -/- - 16.5 26-31- Monitorin
of N.Y. 358 Well
1981 2 - 22.5 2.5 8 -/ - 20 26-31- "
358
3. Exxon Bayway Refinery 1980 4 - 12 2 g -/- - - 26-32- 22 Monit.
194 Wells
4. Citgo So. Wood Ave. 1981 26 - 20 20 - ~-/= - - 26-32- Used for
Citgo Terminal 194 Recovery
5. Standard 0il 1910 8 - 383 - 25 -/- - - 26-22-
' . 78
Standard 0il - - 1566 - 22 -/- - - 26-22—
' : 78
6. United Lacquer 100 Elizabeth 1947 8 100 500 - - -/= - - 26-31-
Ave, 319
7. Volupte, Inc. Edgar & Dennis 1935 8 16 368 - - 150/ - - 26-22~
Sts. 749
8. Eastern Packing 416 Linden Ave. 1950 8 100 400 - 11 138/ - - 26-21-

Co.

995
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TABLE 3, Cont'd.
WELL DATA
~
0 ~
Zz w1
g = «.
— By Mgy <
; AE %% . o g
0 . :
7 9° zo o 2o 3 g <2
0 E 8z Bz BE Ep Ep So EE 4l
wELL SE 25 HE nE Y sp 28 2E BR UB
NO. OWNER LOCATION >N 0N M— A~  no0 wnd4d [aVesi o~ nom 425 REMARKS
LINDEN, Cont'd. | |
9. Linden Milk Co. 1922 - 50 140 - 26 -/- - - 26-31-
339
10. Ppark Plastic Co. 940 Park Ave. 1950 6 60 255 32 7  65/6 - - 26-22-
772
11. Morton Sand Rt. 25 1949 8/6 8 155 23 45 - 88/2 - - 26-21-
. : - 983
12, Rosehill Cem. 1909 - 15 209 - 15 17/ - - 26-21-
. 997
- 13. pacific Airmotive Linden Airport 1950 8 80 300 31 5 =-/- 100 - 26-31-
Corp. 355
14. Pa. RR Station 1903 - 21 122 - - -/= - -
15. W. Melanchuk 828 Smith St. 1952 6 5 96 40 12 -/- - - 25-31-
343
16. Linden Cem. Assoc. near RR 1912 - 21 71 - - -~/ - - 26=-21--
997"
17. Hollywood Dr.In Edgar Rd. 1950 8 20 170 30 19 25/ - - 26-31-
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TABLE 3, Cont'd.
WELL DATA
N
) ~
2 =
08 Ba "
—~ B oy ZE <
. MR A ]
Z, n A D % o) B
[a) - oy B <O
2 o~ Z 0 O =, o O Z
w3 . 85 E7 B8 HR A2 €7 EE o .
ELL B 24 BB gE 89 £5 28 3¢ 4% n
NO. OWNER LOCATION So oa N2 A Gl o4a amam at AR zZa REMARKS
LINDEN, Cont'd. '
18. Automotive Prod. 1957 6 31 245 160' 23 31/8 8 - 26-31-
Credit Assn. 9" : ' 332
19. Linden Ice Co. 18 Donaldson 1959 8 70 550 40 19 110/8 91 30
Pl.
20. Apex Rendezvous ., 1135 W. Eliz. 1972 6 ‘90 440 30 25 250/5 225 - 26-31-
: Ave, 328
-21. Layne N.Y. 1250 wW. Eliz. 1955 12 30 306 36 20 120/6 100 - 26-31~
Ave, 342
22. Smith Kessler 1414 E. Linden 1965 8 65 360 27 8 '150/8 142 65 26-31-
Ave. 372
23. Dog Pound Range Rd. 1972 10/6 20 460 54 7 300/7 293 - 26-31-
. 388
24, Newark Steel Blancke Ave. 1930 6 9 247 - 18 75/ - 51
Barrel & Drum Co. So. of Stiles 1930 10 15 39 - 8 ~/- - -
1927 - 16 - - 14 120/ - -
1937 =~ 50 208 - 15 33/ - 40
25. Airline Foods 1130 W. Eliz. 1949 8 25 42 25 173/5 148 37
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WELT

NO. _OWNER N
LINDEN, Cont'd.

26. Distillers Co.

27.

28.
29.
30.

31.

32,

33.

Ltd.

C H & John
Winans

CARTERET
Exxon
Roselle Plastic
Corp.

Vanguaxd

Gulf Stream Dev.

Wilgreenn Ind.

Metro Glass

St.

637

TABLE 3, Cont'd.
WELL DATA
N
O N
b ]
i cala]
T :
g 2 B 8 o B
5 oZ ACIINS) 2 o % "8 <2
S zZ 0~ o~ é:z o EEQ 0~ o O .
g Hoeoas B gboH@g ao 5. BZ o
B S5 BB 8E £2 55 335 2R &8 B
__LOCATION 58 SA S BER G0 A mE o AX za REMARKS
1934 12 65 316 33 4.5 123/8 115+5 33 -
1934 12 23 306 - 2.5 122/8 120.5 35 -~
Wood Ave. & 1903 6 750 200 - - -/= = 16 -
14th st. 1903 6 750 146 - - -/- - - -
Roosevelt Ave. 1981 4 - 25 5 10 -/- - 18 26-31- For Moni-
639 toring
51 Lafayette 1959 6 60 136 76 30 95/8 65 40 26-32- Raritan
: 455 Formatior
Roosevelt Blvd. 1969 6 15 300 63 12 250/4 238 60' 26-32- 60°
& Lafayette St. ' 451 Argilite
1967 8 100 145 54 20 105/5 85 40' 26-32- 40'
417 Diabase
500 Milik St. 1967 8 100 300 50 12 -/- - 45 26-31-
628
Minue St. 1963 8 120 200 42 15 52/8 32 - 26-31-



TABLE 3, Cont'd.

WELL DATA
~N
&) ™~
Z A
o 2]
H > 1 )|
— B ooy oy =
; 58 73 :
In) — QW E 8.*-4 < O
B9~ Z0 O Z o 3, Z
0 B, 8% B 97 o4 22 5o EE 4.
L SE 25 BB BE 8% g3 38 25 &5 LB
NO. OWNER _LOCATION BE SR 52 AR 8985 w3 28 a8t BE =4d REMARK
CARTERET, Cont'd.
34. Edward Ogarek Minue Rd4. 1965 6 40 100 52 20 40/2 20 - 26-31-
' 637
35. Kagon & Dixon Co. Blair Rd. 1969 8 55 440 49 20 250/8 230 °~ - 26-31-
, , 651
36. United States 1954 - 55 42 - 10 -/- - - 26-32- Raritan
Metals & Ref. Co. ‘ _ 479 Formation
1954 - 50 40 - 15 ~/= - - - "
37. Amer. Agricultural 1942 - 20 65 - 6 -/- - 65 26-32- Raritan
Chemical Co. : . 482 Formation
38. Chrome Steel Co. 1906 - 6 58 - 10 -/- - 90 26-32- Raritan

484 Formation



5. EVALUATION AND ANALYSIS

The borings indicate that the dikes do not extend below the original
ground line, but were built on top of the meadow mat. There are no
indications of clay cut-off walls, in fact there is very little

evidence of low permeability material being used for the construction

of the dikes.

The meadow mat is more permeable than the silt subsurface with the

3 to 1 x 10_6 cm/sec.

coefficient of permeability ranging from 6 x 10
This can result in_iateral_ movement of leachate into the.su;roqndiﬂg
ri&éré énd streéms. This lateral movement should be confined withiﬁ |
the impound area by impervious cut-off walls. Since the investi- |
gation did not indicate the presence of any cut-off walls, consideration

should be given to the construction of these impervious cut-off

walls to confine leachate within the impound area.

Another area of concern is the effectiveness of the dikes. 1In
areas that offer evidence of dikes, the dikes were placed on the
original grouﬁd. However, the material used for the construction
of the dikes afford very little barrier to the movement of leachate.
The coefficient of permeability of the dike material ranges from

3 x 1077

to 5 x 10_6 cm/sec. These values are significantly higher
than the State stipulated 10_7 cm/sec for impermeable liner. With
the key concerns of the Federal and State regulatory agencies

being the protection of local surface and groundwater, the existing

dikes cannot be offered as the means of confining leachate to the

impound areas.

...18_



The borings indicate that in some areas there are ﬁo dike

material present. 'In other ‘areas, dikes-wére-placédxbn”tdp

of the sludge} in.séven‘of'ﬁhe‘eleven boféhélés,Adike fill ﬁé£efi51
were found diréctly on top of sludge. In one borehole, no fill
material was found, and in two boreholes fill material was sandwiched
by sludge. Discovery of slﬁdge under the dike in B-5, between
Impound No. 5 and the Rahway River, may suggest that theAsludge
covers a larger area than indicated in the plans. Hand probings
along the northern boundary of Impound No. 3 oppqsite Secona,lsland,'
did not encounter any e?idehce of dikes. The probings indicated
that sludge was placed difectly on the meadow mat. Hand prqbings
also indicated that né diké exists along thé,éoﬁthéfﬁ béuﬁdary

of Impound No. 2.

Borings indicate that the depth to bedrock from the botﬁom of the
sludge layer varies from 16 to 20 feet. The sludge overlies a
layer of meadow mat 4 to 6 feet thick, which is underlaid by the
organic silt layer 7 to 9 feet thick. Between the silt and
bedrock is a layer of varying amounts of sand, clay and

gravel.

The depth to bedrock is consistent with the values obtained during
test borings at the closed American Cyanamid landfill. Previous

studies indicated that the coefficient of permeability in the silt

6

layer ranges from 6 x 10 ° to 2 x lO—7 cm/sec. Movement of water

through the silt layer would therefore be very slow. However, the
coefficient of the sand, clay and gravel layer that overlies the Bruns-

3

wick Shale varies from 3 x 10 ~ to 4 x 10_6 cm/sec, which indicates a

...19._



more rapid movement of water within this layer. This 1ayér con-
forms fo the glacial drift of the Wisconsin and consists'of réddiéh-v
browﬁ clay, sand ahd~grave1, ungfratified and unsér&éd‘ Tﬁis layér
and the Brunswick Shale are hydraulically continuous in most areas,
‘and infiltrated precipitation percolates directly through the

glacial drift and into the fracture openings of the shale.

The. coefficients of permeability of the sludge samples tested

ranged from 6 x 10—'5

to 3 x 1078 cm/sec, which is consistent with

_ values obtained from the two previous studies; In most Cases,vthe
water table was found to be-at tbe surface of the s;udge ;ayet.

| Wﬁen,a hydrostatic heéd is applied to the water in the sludgé layer,

it is believed that the water containing possible_pollutants could

definitely percolate into the Brunswick Shale. Most of

the restraint to movement of groundwater is provided by the bottom

silt layer of soil. However, even this slow rate of movement would

not stop infiltration into the Brunswick Shale. The only possibility

of stopping or limiting infiltration into the Brunswick Shale

aquifer is by capping the impounds.

It should be noted that while efforts are being made to deterhine
methods of preventing possible contamination of neighboring ground
and surface waters, there is evidence of liquid draining from the
impounds into the Rahway River. While locating test hole B-8, one
of our engineers noticed a wooden box culvert in the back of the
dike between Impound #6 and the Rahway River. Blue and green

liguid was draining from the culvert into the River. It was observed

-20-



that the plants and soils in the immediate vicinity of the culvert
were staingd by the liquid drainipg from_the_impound{A Localized ‘
impact on the Raﬁway River was'also observed. 'The approximate
location of the box culvert is shown in Sheet 1 of 4 of the accom-
panying plans. Steps should be taken immediately to stop the

flow of liquid into the River, and effqrts should be directed
towards the location of other possible drains. Problemé can develop
if the spills are noticed and the Coast Guard is called in to

investigate. Other State and Federal agencies, including the N.J.

DEP and the U.S. EPA, also have jurisdiction over spills into ,
. : P - Q‘a bl
5 . )\,L’J'QM(T o

, surface waters. 0 e 0 n
o w7 wﬁAﬁrﬂﬁé 4?1

Thére are eightéen (18) wells fegistered with the State of New

Jersey that are located within a two mile radius of the boundaries

of the six impounds. Twelve (12) Qf these wells were drilled

into the Brunswick Shale aquifer and six (6) tap the Raritan For-

mation aquifer. Of the eighteen wells, 3 were drilled before

1910, 4 between 1920 and 1960, 6 in the 1960's, and 5 since 1970.

O0f the newer wells, the 3 sets drilled in 1980 to 1981 are used

exclusively for monitoring purposes. Four (4) of the wells drilled

since 1954 tap the Raritan Formation.

There are only five (5) registered wells within a one mile radius
of the impounds. Of these, only two (2) are in the Brunswick Shale,
and these were drilled by Exxon and Citgo for monitoring purposes.
The other three (3) were drilled into the Raritan Formation. The

aquifers of the Raritan Formation are separated hydraulically from

the Brunswick Shale by the basal Raritan fine clay.
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The literature indicates that the gfoundwater from Eﬁe Brunswiék

" Shale is locally high in sulfate, dissolved solids, and hardness
due td soiutibﬁ of gypsﬁm and éaldite in‘thé féfhétidﬁ. ,Itvis |
also possible that the Brunswick Formation undef the impounds
contains brackish water due to salt water intrusion from the tidal

Rahway River.

It is possible, therefore, to minimize and.contain infiltration

into: the Brunswick Shale by capping the impouﬁds.
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6. CONCLUSIONS AND RECOMMENDATIONS

The resdlts_df‘thé"three'studieé conducted by M. Disko Associates

at the sludge impounds can be summarized as follows:

1.

There will be slow movement of water within the sludge based

on the measﬁred coefficients of permeability. Any downward
vertical movement of water would result in leéchate percolating
into the underlying meadow mat and silt layers and eventually
into the Brunswick Shale. |

The measured‘cdefficieﬁts of permeabiiity of the underlying
silt layer indicate that the movement of water within this
la&er woﬁld'bejextremeii sibw. However, the'pefheébiiity does
not satisfy the State requirement for impervious liners.

The borings indicate that the dikes are very ineffective

in the prevehtion of lateral movement of leachate out of the
impounds. The permeability of the dike material is far above
the State requirements, and would not act as a barrier to
leachate movement.

The dikes do not extend below the original ground line, but
were builf on top of the meadow mat. There is no evidence

of clay cut~off walls, or any other type of cut~off walls.

Even though the silt layer would afford some resistance to move-
ment of water, the water could move laterally in the meadow

mat and leave the impound area. This can lead to poésible

contamination of the surface and groundwaters in the area.
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In view of the above, it is recommended that consideration should
be given to the capping of the fop and sides of the lagoons. bThis
"seéling" of.the impounds would prevent rainfall from constantly
percolating into the impouﬁds and causing a hydraulic head to
force leachate ihto the meadow mat both vertically and laterally.
The meadow mat must be blocked using cut-off walls to prevent

lateral flow of leachate.

Capéing of the impounds can be done by placing a 12" layer of
impermeable clay having a coefficient of perméability of less than
10—7 cm/sec over the top and sides of the impounds, totally en-
closing the sludge materials and the dikes. The cap will prevent
water from constantly entefing the sludge deposits thereby reducing
the long-term potential of leachate contamination of the Brunswick
Shale aquifer. In addition, soil would be necessary to provide

a base for vegetation in order to stabilize the "cap" from erosion.
The clay cover should be tied into a clay cut-off blanket that would

surround the impound area. This clay cut-off blanket would prevent

lateral flow of leachate from the impounds.

The entire area of the clay cap would have to be sloped to drain
with a minimum of 1% slope. To prevent soil erosion, the clay layer
should be covered with a layer of topsoil that could pro-.

mote the growth of grass. The total cap cover might be 2 feet

or somewhat more.
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The design of an impound stabilization plan utilizing the concept

of capping and cut-off blankets can only be done after a topographic
survey of the area is available. When a survéy is completed, a
preliminary design can provide the quantity of clay that would be
needed, the depth of the cut-off trenches, and the slope to be
provided for drainage. From a preliminary design, a preliminary

cost estimate can be obtained.
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PHILIP J. HEALEY CONIPANY w. 1a70

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

TEST BORING DATA -

- Project: American Cyanamid TEST HOLE NO. !
Location: Carteret., New Jersey ' Sheet 1 of 1
Boring Contractor: Philin ,1. Healev Company Surface Elevation:
,_Inspector: ) Ground water observations
Date Started: 10/21/81 Depth: 13.0' Date: 10/21/81
Date Completed:  J0/?21/8]1 Depth: Date:
, BLOWS ON SPOON ‘ SAMPLE IDENTIFICATION
Casing SAMPLE NO.
Blows - DEPTH y 6 y 12 > 18 p 24 REC. ruorufENguArqoz ELEV.
S-1 3.0 5.0 51 101 1071 11 Red Clay, Sand &
: Gravel '
5
S5-2 8.0 10.0 15 1l / /
101 : )
_ . vy 3o
S-3 13,01 15,0 8] 91 12115 . =
5 Blk. SLUDGE
S-4 15.01 18.0 g1 101 131 11
8 8
18.0
< S-5 18.0] 20.0 3 4 4 5
220 Blk. Organic with Peat
S-6 20.0] 23.0 8 6 7 7/
g 1 7 2.0
O -
<7 53 0] 25 0 3 6 3 3 Blk.-Grey Organic
25 25.0'
S-8 25.01 28.0 6 6 7 8 Blk. Organic, s. Peat
10} 11
S-9 28,01 30.0 / 91 21 49 29.0’
30 Red Sand & Gravel,
S-10 30.0f 33.0} 20} 20} 10 15 t. Clay 31.0'
1 26
S-11 33.01 35.0] 29] 281 31 36 Red Clay, Gravel,
35 t. Sand
S-12 35.0] 38.0f 26] 261 42 ] 43
40 [112 37.5"
Shale Fragments 38.Q°
40 Refusal
1. D. Casing in § Wat. Hammer on Casing tb{ Symbol a. s, 1, t
I. D. Spoon i 1-3/8 in{ Wgt. Hammer on Spoon 13% | Proportions and some  little trace
Type Core Drill Drop Hammer on Casing inf] %ByWgt. 35t050 20t035 10t020 1to 10
Core Dia. : in§] Drop Hammer on Spoon 3Uin




eet

Jept.. ...

PHILIP J. HEALEY CONMPANY a0

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

TEST BORING DATA -

Project: ___Agerican Cyanamid 3 i ' : TEST HOLE NO. -2
Location: Carteret, New Jersey Sheet 1 of 1
Boring Contractor: Philip J. Healey Company Surface Elevation:
Inspector: : ‘ Ground water observations
Date Started: 10/22/8) Depth: ' Date: 10/22/81
Date Completed: 10/22/81 Depth: Date:
) BLOWS ON SPOON SAMPLE IDENTIFICATION
Casing SAMPLE NO. 0 6 12 18 REC. AND ELEV
Blows DEPTH s 12 18| 24 ' PROFILE CHANGE ;
3-1 3.0} 5.0 6 81 10} 14 Red Clay, Brn. Sand,
1 Gravel, misc. fill
5 S
= S-2 1 8.0 10.0] 18] 28] 25 | 40
10] ‘ |
No samples or blow
counts on spoon needed
by inspector.
15
20
25
30
33.0
35 : End of Boring
40
I. D. Casing in | Wgt. Hammer on Casing Ib| Symbol a S, L T
. D. Spoon - 1-3/8n] Wat_ Hammer on Spoon__130__1b Proportions  and some  little trace
Type C-ore Drili Drop Hammer on Casing in] % By Wgt. 35to050 20t0 35 10to 20 110 10 |
Core Dia. ~ in] DropHammeronSpoon 30 inl . v




Feet

Dep... ...

BHILIP J. HEALEY COMPANY . s

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

TEST BORING DATA -

Project: Américan Cyanamid , : . TESTHOLENO. 3.
Location: Carteret, New Jersey Sheet T of i
Boring Contractor:  Philip J. Healey Company Surface Elevation:
Inspector: . Ground water observations’
Date Started: 10/22/81 Depth: 19.0° ‘Date: 10/22/8]
Date Completed: 10/22/81 Depth: Date:
‘ BLOWS ON SPOON SAMPLE IDENTIFICATION
Sows A erTh A AT e | rnorBuaner ELEv.
S-1 3.0 5.01 231 22] 18 16 Red Clay and Gravel
5 . Fill
52 B0 T0. 0 [ 181 22116
10 . —
>-3 13.0 15.0 472 31 47 33
15
S-4 15.0 18.0 25 19 21 25
33 33
S-5 18.0 20.0 34 30 19 19 19.Q"
20 ]
5-6 20.0 23.0 6 4 5 5 Sludge
4 5
23.0"
S-7 23.0 25.0 8 10 10 11
25
S-8 25.0 28.0 10 10 14 15 Peat
21 1
S=9 28.01 31.0 18 19 27 41
30 52 57 29.5'
Red Sand and Gravel,
s. Clay
35
5-10 38.0 39.0 125 39.0
40 T
Refusal
I. D. Casing in | Wgt. Hammer on Casing ib] Symbol a s. . 1.
I.D.Spoon  1-3/8 in} Wqgt. Hammer on Spoon 140 1b] Proportions _ and some  [ittle trace
Type Core Drill ] Drop Hammer on Casing in] % By Wgt. 351to050 20t035 10t0 20 110 10
Core Dia. in] Drop Hammer on Spoon 30 in




TEST BORING DATA -

PHILIP J. HEALEY COMPANY w17

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023

{201) 322-6500

Project: American Cyanamid - TEST HOLE NO. 4
Location: Carteret, New Jersey Sheet 1] of 1
Boring Contractor: Philin J. Healev Company Surface Elevation:
Inspector: Ground water observations
Date Started: 10/30/8] Depth: 8.0' Date: 10/30/81
Date Completed: 10/30/81 Depth: Date:
i BLOWS ON SPOON SAMPLE IDENTIFICATION
Blows A pEeTh 0 g 6 f 12 . 18 7, | e rnornfenc?uuqas ELEV.
Red Clay, Sand &
I Gravel fill
: S-1 3.0 5.0y 2871 30| 52} 32 ' -
5 5.0'
S-2 5.0 8.0 9 6 3 5 ‘
5 4 Studge
" 8.0'
. S=3 8.0 11.0. 2 3 3 3 _
o 31 4 10.0"
S-4 11.0 13.0 2 3 3 4 _]
' Peat
S-5 13.0 16.0 51 5 5 12
15 22 33 14.5'
S-6 16.0] 18.0 151 181 22 | 24 Grey fine to med.Sand
- S-7 18.0] 20.0f 30| 22} 22 | 26 19.0"
o 20 T
c S-8 20.0 23.0 18 15 12 12 Red f Sand & Silt
g 13 15
3
‘ 5-9 23.0 25.0 15 22 25 26 23.5'
25
Red Clay, Sand, Gravel
No Penetration 29
30
Refusal
35
40
I. D. Casing in | Wgt. Hammer on Casing ib] Symbol a. 5. | T
I. D. Spoon ?— 3/8__in] Wgt. Hammer on Spoon 140 Ib] Proportions and some Jittle trace
Type Core Drill Drop Hammer on Casing in] %ByWgt. 35to50 201035 10t0 20 110 10
_ Core Dia. in} Drop Hammer on Spoon 30 in :



TEST BORING DATA

PHILIP J. HEALEY COMPANY e o7

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

Project: American Cyanamid - TEST HOLENO. " 5.
Location: Carteret, New Jersey Sheet 1 of 1
Boring Contractor:  philin .1. Healev Comnany Surface Elevation: .
Inspector: j i ) Ground water observations
Date Started: 11/3/81 Depth: Date: 11/3/81
Date Completed: 11/3/8] Depth: Date:
Cosi SAMPLE NG BLOWS ON SPOON SAMPLE IDENTIFICATION
sing .
Biows DEPTH y y p 2 REC. PROFILAENCDHANGE ELEV.
6 12 18 24 ;
Sludge
5
ﬁ ]
Red Clay, Sand &
Gravel
10
' No samples required ]
or blow count ’
15
16.0'
3
220 Sludge
a
(8]
(@]
25
29.0°
30
End of Boring
35
40
I. D. Casing in | Wgt. Hammer on Casing ib] Symbol a 5. N .
I. D. Spoon : 1-3/8in [ Wat. Hammer on Spoon 140 ib] Proportions and some  fittle trace
Type Core Drill Drop Hammer on Casing in] % By Wgt. 35to50 201035 101020 110 10
Core Dia. inf Drop Hammer on Spoon - 30 in ' .




Depth in Feet

TEST BORING DATA .

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023

TEST HOLE NO.

PHILIP J. HEALEY CONMPANY .. 1670

(201) 322-6500

6

_ Project: American Cyanamic
Location: Carteret, New Jersey Sheet 1 of 1
Boring Contractor: PhiTip J. Healey Company Surface Elevation:
Inspector: : Ground water observations
Date Started: 11/4/8]1 Depth: Date: |1/4/81
Date Completed: 11/4/81 Depth: Date:
BLOWS ON SPOON SAMPLE IDENTIFICATION
Casing SAMPLE NO. ) 6 12 18 REC AND ELEV
Blows DEPTH 6 12 18] 24 : PROFILE CHANGE ' :
5 Sludge
) S-1 _10.0 13.0 3 4 b 6 ]
' 5 81 10 10 :
S-2 13.0 14.0 . 12.5%
Red Clay, Sand, Gravel |14.0']
15 S-3 14.0 16.0 2 4 Vi 9
S-4 16.0 19.0 2 4 4 5 Sludge
5 ) '
Peat at 19.0' :
19.0'
20
End of Boring
25
30
35
40
|. B. Casing in ] Wgt. Hammer on Casing ib] Symbol a. S L y
I. D. Spoon : 1-3/8 in] Wgt. Hammer on Spoon 140 b} Proportions and some  fittle trace
Type Core Drill Drop Hammer on Casing - in} %ByWgt. 35to050 201035 101020 1to 10
Core Dia. ' in] Drop Hammer on Spoon 30 in : v




. _Project: : American Cvanamid.

Deptn i reet

PIHILIP J. HEALEY CONIPANY o rer0

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

' TEST BORING DATA '
TEST HOLE NO. bA

Location: Carteret, New Jersey "~ Sheet 1 of 1
Boring Contractor: Philip J. Healey Company Surface Elevation.
Inspector. Ground water observations
Date Started: - 11/4/81 Depth: Date: |1/4/81
Date Completed: 11/4/81 ‘ Depth: Date:
BLOWS ON SPOON
Cosing SAMPLE NO. ~ = = - SAMPLE ID::;IFICATOON
Blows DEPTH - REC. PROFILE CH ELEV.
6 12 187 24 . ANGE
Sludge
5 ] - ST ~ 150
S-1 5.0] 8.0 T -~ ,
Red Clay, Sand, Gravel
10 — T ‘ ” — " No blow count required.[”
————
S5-2 13.0] 16.0 | 14,07
15
Sludge
S-3 18.0} 21.0 .
20 No blow count required
21.0'
End of Boring
25
30
35
40
I. D. Casing i.n Wgt. Hammer on Casing Ib} Symbol a. s. I t.
t. D. Spoon ‘ 1-3/8 in] Wqt. Hammer on Spoon 18U b} Proportions _and some little trace
Type Core Drit} Drop Hammer on Casing in] %By Wgt. 35t050 20t0 35 1010 20 1to 10
Core Dia. in| Drop Hammer on Spoon . 30 in '




Depth in Feet

PHILIP J. HEALEY CORNPANY ax 7

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-8500

TEST BORING DATA -
- TEST HOLENO. 7

Project: Aperjcan Cyanamid
Location: Carteret, New Jersey ' Sheet - 1 of 1
Boring Contractor: Philip J. Healey Company Surface Elevation:
- Inspector: . Ground water observations
. Date Started: 11/4/81 Depth: Date: 11/4/81
_Date Completed: __11/4/81 Depth: Date:
BLOWS ON SPOON
Casing SAMPLE NO. = - — — e SAMPLE _ID::;IFICATDON CLew
Blows DEPTH N 12 18l 24 : PROFILE CHANGE '
Red Clay, Sand & Gravel
3.0
' _ Sludge
5 A . : : 5.0't
S-1 h.01l 8140 o
_ Red Clay, Sand & Gravel
.10 : : :
No blow count required.
15
16.0!
5-2 16.01 18.0 Peat
18.0°
20 5 End of Boring
25
30
35
40
I. D. Casing in Wgt. Hammer on Casing ib] Symbol a. s. I ot
|. D. Spoon _ 1-3/8 in{ Wqt. Hammer on Spoon__140) Ib] Proportions and some  fittle trace
Type Core Drill Drop Hammer on Casing ~in| %ByWgt. 35t050 20t0-35 10t0 20 110 10
Core Dia. inj Drop Hammer on Spoon . 20 in o ' :




‘eet

dept

PHILIP J. HEALEY COMPANY winro

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

TEST BORING DATA - -

Project: American Cyanamid _ A . TEST HOLE NO. 8.
Location: Carteret, New Jersey . Sheet | of 1
Boring Contractor: PhiTip J. HeaTey Lompany Surface Elevation:
Inspector: : Ground water observations
Date Started: I'/5/¢6l ' Depth: Date: 11/5/781
Date Completed: I/5/0l Depth: = | Date:
, BLOWS ON SPOON - _ SAMPLE IDENTIFICATION .
Casing SAMPLE NO. o 6 12 18 REC. AND ELEV.
Blows DEPTH 6 12 18l 24 ' PROFILE CHANGE
Red Clay, Sand, Gravel
5
S-1 5.0 8.0
10 1
5-7 10.0] 13.0 ]
No blow count required.
15
S-3 15.0 18.0
20
22.0'
S-4 22.0 24.0 Peat
24.0'
25
End of Boring
30
35
40
. D. Casing in | Wgt. Hammer on Casing lb| Symbol a. s. I t
. D. Spoon : 1-3/6 in] Wgt. Hammer on Spoon 14U 1b | Proportions and some  little trace
Type Core Driil Drop Hammer on Casing in] %ByWgt. 35t050 20to35 10t020 11010
. Core Dia. . __in] Drop Hammer on Spoon 30 in




Depin in Feet

TEST BORING DATA -

TEST HOLE NO. -

PHILIP J. HEALEY COMPANY w170

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023 (201) 322-6500

Project: American Cyanamid .9
Location: Carteret, New Jersey Sheet ] of 1
Boring Contractor: Philip J. Healey Lompany Surface Elevation:
Inspector: . Ground water observations
Date Started: 11/5/81 Depth: Date: 11/5/8l
Date Completed: 11/5/81 Depth: Date:
BLOWS ON SPOON
Casing SAMPLE NO. - = - — SAMPLE ID::;!FICATION
Blows DEPTH REC. PROFILE CHANGE ELEV.
6 12 18 24 a
5 Sludge
Peat at 9.5'
No samples or blow
counts required. i
10 S 10.0Y
End of Boring
15
20
25
30
35
40
1. D. Casing f'n Wgt. Hammer on Casing b} Symbol a. S I t.
. D. Spoon i 1-3/8 in] Wqt. Hammer on Spoon___18U__1b] Proportions __and some  hittle trace
Type Core Dril Drop Hammer on Casing in] % By Wgt. 35 to50 20t0 35 101020 1to 10
Core Dia. in] Drop Hammer on Spoon  3U jp .




TEST BORING DATA

PHILIP J. HEALEY CONPANY w17

43 SOUTH AVENUE, FANWOOD, NEW JERSEY 07023

(201) 322-8500

Project: American Cyanamid - TEST HOLE NO. 10
Location: Carteret, New Jersey Sheet 1 of 1
Boring Contractor: Philip J. Healey Company Surface Elevation:
_Inspector: Ground water observations
Date Started: 11/5/81 Depth: Date: 1 1/5/81
Date Completed: 11/5/81 Depth: Date:
_ BLOWS ON SPOON SAMPLE IDENTIFICATION
Casing SAMPLE NO. 0 6 12 18 REC. AND ELEV
Blows DEPTH 6 12 18] 24 PROFILE CHANGE ’
Red Clay,Sand, Gravel
5
e No blow count required
S_1- 10.0 13.0 0 ow coun required. —
15
S-2 15.0 18.0
b
® 20
: S-3 20.0 23.0
£
5]
e
24.0'
25
End of Boring
30
35
40
I.D. Ca§i”9 in | Wgt. Hammer on Casing b | Symbol a. S L t.
. D. Spoon . 1-3/8 in] Wat. Hammer on Spoon___T140 5] Proportions ___and some  little trace
Type Core Drill Drop Hammer on Casing in] - % By Wgt. 35to50 20t0 35 10t0 20 1t0 10
Core Dia. inf Drop Hammer onSpoon 30 in T -




\
‘ ' é
AY .
VNS | “JUNE_1981_ STUDY
7z LOCATION OF ) TOP SLUDGE LAYER
N | / HAND PROBNNG , TYPIGAL CocRTioN | - |
) N SEGOND , FIELD DEN$¥TY , PERMEAQ!UTY
\\ : LBS./CUFT. ‘ CM./BEC.
\ /. - 3 ‘ _
' AQAD v LOCATION OF | . rouN o | |
\ ~ L TEST BORING, TYPICAL | | eva s | P
N o B : . CENTER . 61.61 ~ 667X 1070
\ » - & ([ A | :
~ a |
\ ~ = APPROXIMATE MPOUNE 2 - | w /
\ LOCATION OF EDGE | se.42  5.81 X 10 .
\ WOODEN BOX CENTER 4875  eosx10
CULVERT IMPOUNC #3
EDGE | 81.88 1 402 x 1070
, . CENTER | o  B1.32 2.63 X 107°
BOROUGH o IMPOUNC +4
. | | | | e
OF _ \ , E0GE §1.ﬁ6 | | 108 X ﬂ)‘s
CARTERET ‘ LOCATION OF - CEM/?“ ) 48.92 ; 6.78 X 10
PERMEABIYITY | |  IMPOUND 6
) ’ TES . : | EDGE > o . 89.70 S 8.08 x 10°
o TYPICAL . CENTER ' 80.80 ‘ 228 X 10’5
(MPOUND #6. |
EDGE B 86.47 : 184 X 107°
CENTER : 42.31 1.62 X 10
SEPTEMBER 1981 STUDY
an | | | | PERMEABILITY CM./SEC.
' - LOCATION | | ‘ . |
~ BOTTOM SLUDGE LAYER UNDERLYING SOIL
R IMPOUND #1
‘ EDGE 148 x 10 ° 1.07 x 10 ° ' 7
DEEP CREEK ~ CENTER e 3.66 X 10 O 2.43 x 10 78
| ' | o - A IMPOUND #2 ‘ |
‘ Q\ ' | EDGE | 1.87 X 10 ° , 3.00 x 10 "8
6" TRANSITE PIPE Q@ . , o ‘ 4 : CENTER - 1.06 X 16 ° 2.20 x 10 ~7
SLUDGE LINE - Q~\ R R | S S ok | - »
: | V EpGE  288x10 8 ' 163 x 10 "%
CITY CENTER 90 x 10 ° : | 144 x 10 78

; ?:{ s OF ’ | ! , IMPOUND #4 . . :
,3 1 . ; e ’ . v -8 - -8
\b . . .LINDEN , . EDGE 8.07 X 10 8.34 X 10

Q\?; A : | | : ' CENTER aoe x 10 5 | 487 X 10 °
~ _ : A , : | : IMPOUND #6 : :
4 .
v - S o : i -6 -8
, ) EDGE 8.00 X 10 3.87 X 10
| ‘ ' ‘ V : . CENTER | 3.00 x 10 "% . 2.40 x 10 7
: R , : S | | IMPOUND #8 ' ‘ -
. ; . - : -8 -~
) . ‘ | | £DGE 8.16 X 10 4.12 X 10
CENTER 267 X 10 "8 326 x 10 7

/ N I : B ~ JANUARY .1982 STUDY
| NOTES - f | ToTAL | TOTAL DIKE |
- - | LOCATION | BOREHOLE | MATERIAL 4 ~ REMARKS
T~ e , 1. SAMPLES FOR JUNE & SEPTEMBER 1981 STUPIES TAKEN AT APPROXIMATELY THE SA¥E | DEPTH, FT.| DEPTH, FT. | | L
T~ LOCATION, - +— — |
2. PERMEABILITIES OF SAPLES FROM JANUARY 1982 STUDY ARE SHOWN TN SHEET 2 OF 4. | D T | FILLIGUERLIES B T BUIORE | |
3. TEST BCRINGS FOR. ¥ 1982 STUQY B&‘%E BY P @IP J. HEALEY CQ., FMHO@D | R | 33 . 33 NO SLUDGE OR MEADOW MAT ENCOUNTERED
| NEW JERSEY, DURIN OC OCTOBER 21 - NOVEMBER 5, 1981, REFER- TG R 20 1 | FILL OVERLIES 4 FT. SLUDGE
SHEET 2 OF 4 FOR TEST BORING LOGS. o B P T | L OVEnLIES & ET. BLUDaE:
‘ | | 8-5 20 1 10  SLUDGE ABOVE AND BELOW FILL
- B-8 : 19 | 1.5 _ . SLUDGE ABOVE AND BELOW FiLL
, LEGEND . o | | B-6A 21, .o b SLUDGE ABOVE AND BELOW FILL
. ‘ ; | o o N R - B-7 18 | 18 | FILL ABOVE AND BELOW SLUDGE
| | / &  TEST BORING LOCATION - EDGE OF IMPOUND FOR JUNE & SEPTEMBER 1981 STUDIES. . | » DA
- 24 22 FILL LIES ON MEADOW MAT
§ ; @  TEST BORING LOCATION - CENTER OF IMPOUND FOR ﬁ}ﬁE & SF_PTE!%ER 1981 STUDIES. | | oo | a0 o WO FILL. ‘SLUDGE. LIES ON NEADOW WAT
f &  TEST BORING LOCATION - JANUALY 1982 STULY. . | - | o . B-10 24 | 28 _ FILL LIES ON MEADOW MAT
/ B HAND PROBINGS LOCAT*ION - JANUARY 1982 STUDY., | | ‘ ' ‘
DESIGNED BY 1 ‘ ' | ‘ | | - = - i - ) TscaLe
‘ } | - | , f u 1"=-200'
en. |- MICHAEL DISKO, P.E. M. DISKO ASSOCIATES AMER!C AN CYANAMID COMPANY | LOCATION OF 200",
.\ | CONSULTING ENGINEERS | | | | ryers
N.J. LICENSE NO. 129 | |
M.D.D. | 2005 U.S. HIGHWAY NO. 22 RE . WARNER S PLANT | g
Nl LDl 1/fofer DNON NEW JERSEY 07083  LINDEN, NEW JERSEY e MPEF%MEABIL TY TESTS PHEET Wistn
4 o | - o . S N . i OF ——

_REVISIONS N ol R
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NOTE:

1. BORINGS DRILLED OCTOBER 21 TO NOVEMBER 5, 1981 BY
PHILIP J. HEALEY CO., FANWOOD, NEW JERGEY,

2. REFER TO GHEET | FOR BOREHOLE LOCATIONS,
3. TEST BORINGS ARE NOT REFERENCED TO ELEVATIONS,
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CHECKED BY
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~ REVISIONS
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MICHAEL DISKO, P.E.
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WELL

OWNER

VINCENT PEZZUTO
SOLVENTS RECOVERY OF N.Y,

EXXON
CITGO

STANDARD OIL
STANDARD OIL

UNITED LACQUER
VOLUPTE, INC.

EASTERN PACKING CO.
LINDEN MILK CO,

PAIK PLASTIC CO.

MORTON SAND

ROSEHILL CEM,

PACIFIN ATRMOTIVE CORP,
PA. RR STATION

W. MELANCHUK

LINDEN CEM. ASSOC.
HOLLYWOOD DR. IN
AUTOMOTIVE PROD, CREDIT ASSN.
LINDEN ICE CO.

APEX RENDEZVOUS

LAYNE, N.Y,

SHITH KESSLER

DOG POUND

NEWARK STEEL BARREL & DRUM CO,

AIRLINE FOODS
DISTILLERS CO., LTD.

CH & JOHN WINANS

CARTERET
EXXON

ROSELLE PLASTIC CORP,
VANGUARD

GULF STREAM DEV,
WILGREEN IND,

METRO GLASS

EDWARD OGAREK

KAGON & DIXON CO,

UNITED STATES METALS & REF, (O,

AMER. AGRICULTURAL CHEMICAL Co.

CHROME STEEL CO.

YEAR

DRILLED

1981

1981
1981

1980
1981
1910

1947
1935
1950
1922
1950
1349
1909
1950
1303
1952
1912
1950
1957
1959
1972
1955
1965
1972

1930
1930

1927
1337

1949

1934
1934

1903
1903

1981
1959
1969
1967
1967
1963
1965
1969
1954

1954

1942

1906
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REFER TO REFPORT FOR MORE DETAILED WELL DATA.
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